DM-1 Deviation Meter

Operating Manual

Timewave Technology Inc.
1025 Selby Ave.
St. Paul, MN 55104

http://www.timewave.com

August 1997



ii / DM-1 Operating Manual

Proprietary Information

Reproduction, dissemination, or use of information contained in this manual for purposes
other than operation and/or maintenance of product is prohibited without written authorization
from Timewave Technology Inc.

© 1997 by Timewave Technology Inc. All rights reserved.

Copyright Notice
Thisdocument and all software or firmware designed by Timewave Technology Inc. is copy-
righted and may not be copied or altered in any way without prior written consent from
Timewave Technology Inc.
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Introduction

Congratulations on your purchase of the DM-1 Deviation Meter. The DM-1 was designed to
permit easy measurement and adjustment of the deviation of FM transmitters operating in the
140, 220 or 440 MHz. amateur bands.

Eventhoughthe DM-1’ sfunctionsarestraightforward and easy to use, pleaseread throughthis
manual. Thefollowing pagescontain someexcel lent notesandti psto hel pyou get themost from
your Deviation Meter.

Features
»  Fixed-tuned to ensure stability and to eliminate the need for tuning.

»  Dual rangesallowing sufficient resolution for accurate measurement of
voice, data, DTMF and subaudible modul ation.

o  External digital or analog meter expandability for increased resolution.

*  Alow-leve de-emphasized audio output for monitoring audio quality
through an external amplifier.

e Compact and battery-powered for convenient use anywhere.
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Specification

Frequencies:

Deviation Ranges:

Readout:

Deviation resolution (LED):

Accuracy:

Audio Freg. Response:

Sensitivity (WHIP input):
Operating power (through):
SWR:

Audiode-emphasis:
Battery:

Battery current:

Battery life:

Size:

Weight:

147.9MHz., 222.1 MHz., 444.1
MHz.

+ 1kHz.; £+ 5kHz. full scale

10 segment LED bar and
provisionsfor external meter

50 Hz. on 1 kHz. range;
250 Hz. on 5 kHz. range
(Greater with external meter)

+ 5% of full scale

+ 2 dB. from 10 Hz. to 300 Hz.
(1 kHz. range); = 3dB. from
10 Hz. to 5000 Hz. (5 kHz. range)

<100 mV.

100 mW. - 100 Wetts
<13

750 us.

Standard 9 Volt alkaline
60 mA. typical

6-8 hourstypical

6Y8 W x 43%L x 13%H
11b.
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Operation

Battery installation

Turnthe DM-1 Deviation Meter off beforeinstalling abattery. Two screws(one
on each side of the DM-1) allow access to the battery compartment. Use one
standard 9-volt alkaline battery.

Replacethe screwsonthesidesof the Deviation Meter and battery installationis
complete. Replace batteries following the same procedure.

NoTE:

When the battery voltage drops below approximately 5.5 Volts, the DM-1 is
automatically disabled to prevent erroneous readings.

To turn on

Press the ON/OFF button to turn the Deviation Meter on.

Selecting a deviation range

Select the deviation range. When making measurements on sub-audible tones,
usethe x 1 kHz. range. Otherwise, usethe £ 5 kHz. range.

NoTE:
Whenthe+ 1kHz rangeis selected, frequencies above 300 Hz arerolled off to

avoid errors due to high frequency noise. Therefore, deviation readings with
modulating frequencies above 300 Hz. must not be made on thisrange.
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Connections

Connect your transmitter to the INPUT coaxia connector on the DM-1, and the antennato the
OUTPUT connector, using adaptorsif necessary. (If it is more convenient, you can swap the
input and output cables.) Insertion lossand SWR are low enough that the DM-1 may beleftin
thelineif desired.

Alternatively, ashort piece of #12 AWG wire (or smaller wire soldered to a standard pin plug)
may be used as a pickup antenna by plugging it into the WHIP pin jack on the rear of the DM-
1. In most cases, thiswill provide enough signal from anearby transmitter such as ahandheld
transceiver in close proximity.

Measuring Deviation

Set the transmitter frequency to 147.9, 222.1 or 444.1 MHz. Key the transmitter, apply
modulation, and read the deviation from the LED bar using the scale corresponding to the
selected range.

If you wish, you can connect avoltmeter to the METER pin jacks on the rear panel to give an
anal og readout with better resol ution thanthe LED bar can provide. A full scalereading (1 kHz.
or 5 kHz., depending on the selected range) produces 1 Volt at these jacks.

If you have a spare ammeter (200 uA. to 1 mA. full scale), you can use it instead with an
appropriateseriesresistor. (Depending onthe meter, you may need to adjust R45. If you do so,
you may want to mark the factory setting first.) Make sure the meter you use has a linear
response.

NoTES:

1) When two adjacent segments of the LED bar are lighted, the deviation is approximately
hal fway between the values represented by those two bars.

2) Sometimesatransient, for examplefromkeyingthetransmitter, may“ peg” the LED bar or
external meter. Make sure the DM-1 has had a couple of seconds to recover from the
transient before reading deviation.

3) Random indications of deviation may occur with no signal, or a signal of the wrong
frequency, applied. Turn the unit off to conserve the battery when not actually making a
measurement.
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Calibration

NoTE:

The DM-1was calibrated at the factory. Recalibration should not be necessary unlessrepairs
aremade.

1) Removethecover.
2) TurntheDM-1on.

3) Using afreguency counter and a 10:1 scope probe, measure the frequency at
test point TP. Adjust C28 with anon-metallic tool for afrequency of 74.000
MHz. Make surethe frequency iswithin +/- 1kHz. (73.999 - 74.001).

Thenext stepsrequirethe use of acalibrated frequency-modul ated signal sourceof either
100 kHz., 74.1 MHz., or one of the three frequencies printed on the front of the DM-1.

4)  Connect the signal sourceto either the INPUT or OUTPUT connector on the
DM-1. Adjust the output of the signal source for at least 100 mV ., and the
deviation for +/- 5 kHz. at amodulating frequency of either 400 Hz. or 1 kHz.

5)  Preset trimpot R6 fully counter-clockwise. The LED bar should have segments
lighted near the center of the bar. Adjust trimpot R6 clockwise until the right

two segments are lighted. (They may beflickering slightly.) Adjust the trimpot
further clockwise until the right-most segment islighted, and the segment next

toit just goes out and stays out (stops flickering).

6) Connect adigital voltmeter between the METER jacks on the back. Adjust R45
for areading of 1.0 Valt.

7)  Disconnect the test equipment and replace the cover.
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Circuit Description

Radio frequency enters the DM-1 either directly through the WHIP input J1 or the stripline
coupler between coaxia connectors J2 and J3. The stripline coupler provides 20 - 30 dB. of
attenuation to theinput signal, depending on frequency. Thesignal islimited by diodesD1 and
D2 to prevent damage to mosfet mixer Q1, with the remaining voltage getting dropped across
R30.

Q1 mixestheinput signal with 74 MHz. from crystal oscillator Q3 and buffer Q4, producing an
intermediate frequency (1F) of 100 kHz. L1 and C3 resonate at thisfrequency, and L2, R3 and
C4 provideadditional filtering of any theinput andlocal oscillator signal sappearing at thedrain
of Q1. Q2isbiased totrandatethelow level 100 kHz. output of Q1toaTTL-compatiblesignal
todrive UL

U1l is a retriggerable one-shot with Schmitt-trigger inputs and an output pulse width of
approximately 5microseconds, asdetermined by R6, R7 and C7. Sincethispulsewidthisfixed,
theduty cycleof U1 soutput isdetermined by theinstantaneous | F frequency. Sincethe output
levelsof Ularefixed TTL levels, Ul actsasalimiter to remove amplitude variationsfrom the
IF. Changesinthel F duetofrequency modulation cause changesintheduty cycleof thissguare
wave, sothatitsaveragevalueisalinear representation of themodul ation. Adjusting R6 changes
the quiescent duty cycle enough to allow calibration.

ActivelowpassfiltersU2A and U2B removethel F, leaving theorigina modulation. U2isbiased
to half the battery voltage by R17, R20 and C14. R9 and C10 attenuate the output of U1 enough
to prevent it from overloading U2A at low battery voltages.

U4A is configured as a peak detector. The response of the display is determined by the time
constant of R58 and C35. D7 prevents transients from over-charging C35, which would result
inlonger recovery times.

U4B providesthegainrequiredfor full-scalereadings. Whenthe 1kHz. rangeissel ected, U4B’ s
gain isincreased by afactor of 5, and low-pass filter U2C cuts off at 300 Hz. to remove high
frequency noise, allowing accurate readings with sub-audibl e tones.

U2D provides audio for an external monitor amplifier. R28 and C22 provides 750 uS. de-
emphasis.

U5 is configured as a square-wave oscillator driving a charge pump to provide a negative
potential for U4.
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Bargraph driver U3 displays the output voltage of U4B, which is proportional to the peak
deviation. To provide doubletheresol ution of the bargraph, the display isdithered by injecting
a60 mV. sguare-wave derived from U5. The forward voltage drop of D10 provides adequate
regulation of thissignal. Aninput of approximately 1.25Voltsat U3 pin 5 providesafull-scale
reading. R45 and R46 drop thisto 1 Volt full-scale for an external meter.

U6isalow-dropout regulator which ensuresthat the output of U1 remains constant throughout
thebattery life. Q5 and Q6 disable U1 whenthebattery voltage reaches 5.5 V olts, at which point
the battery should be replaced.
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If You Need to Call for Help

Call our Customer Service/Technical Support line at (651) 489-5080 between 8:30 am.
and 5:00 p.m. Centra time, weekdays.

Timewave aso provides technical assistance by email at techsupport@timewave.com.
You may also fax us at (651) 489-5066.

Many of the products that are sent to us for repair are in perfect working order when we
receive them. For these units, there is a standard checkout fee that you will be charged.
Please perform whatever steps are applicable from the installation sections of this manual
before you call or write—you’'ll only add to the cost of your phone bill if you don’t! Please
don’t return your DM-1 to us without contacting us first: we'd like to help you
troubleshoot the problem over the phone (or by mail) first, saving you both time and
money.

If you're instructed by one of our technicians to return your unit to us, write the RMA
number issued to you on the outside of the shipping carton—it will speed the processing
of your unit. Inside the carton, enclose a note with your name, address, daytime phone
number, RMA number, and a description of your DM-1's problem.

Our street address is:

Timewave Technology Inc.
1025 Selby Ave.
St. Paul, MN 55104 USA

WEe'll need your street address for UPS return—be sure to include it. UPS Surface (Brown
Label) takes 7-10 daysto reach us depending on your location, Bluetakes 2-3 days. Redisan
overnight serviceandisexpensive. SendtheDM-1linaway that it canbetracedif wecan' t verify
receipt of shipment. We suggest UPS or insured postal shipment.

Whenyoucall for an RMA number, thetechnician can estimatetherepair chargesfor you over
the phone. Thisisanother good reason to call us before sending your unit in for repair.

Typicaly, werepair equipment in five to ten working days after it arrives at Timewaveif we
have all the facts. If we must call you, it may take longer. Timewave isn't responsible for
damage caused by lightning, nonprofessional alterations, “acts of God’, shipping
damage, poor storage’handling, etc. We'll make note of any shipping damage upon
receipt.

Should your warranty card not be on file at Timewave, you'll need to send the proof of
purchase date to receive warranty service. Typically, a copy of your invoice from an
Timewave dealer will suffice. The warranty is for the original owner only and is not
transferable.
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Warranty

Timewave Technology Inc. products carry the following warranty:

Timewave hardware products are warranted against defectsin materials and workmanship. If
Timewave receives notice of such defects during the warranty period, Timewave shall, at its
option, either repair or replace hardware products which proveto be defective.

Timewave software and firmware products which are designated by Timewave for use with a
hardware product are warranted not to fail to execute their programming instructions due to
defectsin materials and workmanship. If Timewave receives notice of such defects during the
warranty period, Timewave shall, at its option, either repair or replace software media or
firmware which do not execute their programming instructions due to such defects. Timewave
doesnot warrant that operati on of software, firmware, or hardwareshall beuninterrupted or error
free.

Thewarranty period for each product is one year from date of shipment.

Limitation of Warranty
Theforgoing warranty shall not apply to defects resulting from:
1. Improper or inadequate maintenance by the Buyer;
2. Buyer-supplied software or interfacing;
3. Unauthorized modification or misuse;
4. Operation outside the environmental specifications of the products;
5

Improper site preparation and maintenance.

Exclusive Remedies

The remedies provided herin are the Buyer's sole and exclusive remedies. In no event shall
Timewavebeliablefor direct, indirect, special, incidental or consequential damages(including
loss of profits) whether based on contract, tort, or any other legal theory.
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